Introduction {#Sec1}
============

As emergency medicine (EM) expands as a specialty, the number of emergency medicine residency programs have increased in order to fill the need for EM-trained physicians \[[@CR1]\]. There are currently 154 residency programs nationwide, with 21 of these being created and approved within the past 5 years \[[@CR2]\]. Fig. 1Written components

Medical students and prospective residents typically apply to a residency program using the Electronic Residency Application Service (ERAS), an on-line program that allows applicants to distribute their applications to multiple residency programs during the application cycle rather than completing individual applications for each residency program. For new emergency medicine residency programs, the approval timeline through the ACGME/RRC is such that these programs typically are not approved in time to participate in ERAS during the application cycle of their first year class of applicants. As such, applicants must submit a separate application file directly to that program \[[@CR3]--[@CR5]\].

Because a newly created emergency medicine residency program is typically unable to participate in ERAS during the first-year application cycle, it may appear that these new programs face a dual challenge in selecting residents for their first year class: the challenge of attracting residents to a new, unproven program, as well as a potentially smaller applicant pool since the convenient ERAS service is not available.

In this study we compared applicant characteristics in the first 2 years of a new emergency medicine residency program; the first year of which applicants did not apply through ERAS, and in the second year in which applicants used ERAS. Using evaluator-assigned scores from the subjective components of their applications, we hypothesized that applicants in the first year of a new residency program, while a more limited applicant pool, would not have lower average scores in these areas.

Methods {#Sec2}
=======

The University of Utah Emergency Medicine Residency Program accepted its first class to begin in the summer of 2005. The program is a 3-year residency program in Salt Lake City, Utah, and is approved for eight residents per class. The program received ACGME approval in the summer of 2004. Given the approval timeline, applicants to our program's first entering class were unable to use ERAS during the fall application process and instead, were required to submit a separate application file to our residency office. The second class of emergency medicine applicants applied in the fall of 2005 for the entering class of 2006. As the residency program had already been approved by ACGME the previous year, applicants to this class used ERAS.

Our study was a retrospective comparison of the evaluators' subjective ratings of applicants during these 2 consecutive years: 2004--2005, 'year 1,' prior to our program's participation in ERAS, and 2005--2006, 'year 2,' our program's first year participating in ERAS. We reviewed the files of all applicants for these two application cycles and recorded applicant characteristics and credentials as represented in their applications. The first year class, while unable to participate in ERAS, was required to submit identical information as that required through ERAS, thus ensuring uniformity in the data provided by both applicant pools. The objective of our study was to compare the characteristics between all of those who applied during these 2 years. As such, we reviewed the files of every applicant, not distinguishing between those who were interviewed for the program or those who matched. This study received approval from our institutional review board.

In reviewing applications prior to inviting potential candidates for interviews, the program director and associate program director utilized a standard form to assign scores on scales from 0--5 or 0--10 (5 or 10 = highest score) for select subjective components of the application. These components included: research, volunteer/work experience, letters of recommendation, personal statement, dean's letter, and the applicant's potential contribution to their class characteristics (Fig. [1](#Fig1){ref-type="fig"}).

Program directors agreed on basic guidelines on how to evaluate the different components. In evaluating applicants' research accomplishments, the rater's assigned score was based on a pre-established list of criteria reflecting the type and number of research studies and publications in which the applicant was involved. The program directors assigned increasing points based on the number of publications, whether the applicant had a first author publication, and whether these publications were in an emergency medicine journal. Additional grading was based on the program directors' subjective assessments of the strength of the applicants' dean's letters, letters of recommendation, etc., relative to other applications.

Program directors scored applicants' potential contribution to class characteristics based on how they felt the applicant would later perform in a new residency program. They paid particular attention to their perception of the applicant's ability to take a leadership role in both developing the program as well as building the program's reputation throughout the hospital's other specialties and departments.

Given several factors unique to the residency program's setting, we considered the additional influence of geography on numbers of applicants and applicant characteristics. Salt Lake City is the home of the Church of Jesus Christ of Latter-day Saints, or LDS or "Mormon" Church. As such, it carries with it geographic appeal to members of the church. Additionally, Salt Lake City's relative isolation from other emergency medicine programs and its recreational offerings introduce additional factors that may influence emergency medicine residency applicants.

To characterize the potential influence of geography on numbers of residency applicants, we developed a surrogate measure to evaluate possible geographic ties to the state of Utah. Residency applications do not include religious preference, nor do they contain information that would allow us to accurately and consistently determine an applicant's preference for the region's recreational offerings. We felt, however, that applicants who had previously lived in the state of Utah may be those most likely to be influenced by these geographic ties. We reviewed all applicants and categorized them as having "geographic ties" to the state if their birthplace or undergraduate college/university was in the state of Utah. We used these two markers of geography as these are the two areas of the application for which we could consistently identify prior applicant residence in the state of Utah.

Applications that were not complete (i.e., missing personal statements, letters of recommendations, etc.) were still considered by the program directors and evaluated based on the information submitted. To determine the differences between the study years, chi-square and t-test statistics were used, with p \< 0.05 considered statistically significant (SPSS v. 16.0).

Results {#Sec3}
=======

One hundred thirty applicants applied during year 1 and submitted a separate application outside of ERAS. Four hundred fifty-eight applicants applied to the residency program the following year and used ERAS to apply to multiple residency programs, including our program. Applicants during year 1 had an average age of 30.9 years, which was comparable to the average age of applicants the following year (30.3 years, p = 0.225). The year 1 applicant pool had a higher percentage of male applicants (77.3% vs. 67.2%, p=0.028) (Table [1](#Tab1){ref-type="table"}). Table 1First year vs. second year applicant pool characteristicsYear 1Year 2P-valueNumber of applicants130458Average age30.9 years30.3 years0.225Gender (% male)77.3%67.2%0.028Research (0--5)1.651.810.329Volunteer work (0--10)5.315.560.357Personal statement (0--5)3.212.22\<0.001Letters of recommendation (0--10)7.05.94\<0.001Dean's letter (1--5)3.52.7\<0.001Potential contibution to class characteristics (0--10)4.643.34\<0.001

Program directors assessed applicants' research accomplishments using the criteria listed previously. They found that applicants in year 1 and year 2 were comparable in their research efforts. Using a five-point scale, year 1 applicants had an average research score of 1.65, while those in year 2 had an average score of 1.81 (p = 0.329). Similarly, year 1 and year 2 applicants were similar in the program directors subjective assessments of their volunteer work, as represented on their applications (5.31 vs. 5.56, scale 0--10, p = 0.357).

In the additional areas assessed through the program directors' subjective evaluation, year 1 applicants received higher scores than those in the year 2 applicant class. Year 1 applicants received an average score of 3.5 for their dean's letters, compared to a score of 2.7 for year 2 applicants (scale 0--5, p \< 0.001). In the assessments of the strength of their letters of recommendation, year 1 applicants were again superior (7.0 vs. 5.94, scale 0--10, p \< 0.001). Year 1 applicants were more likely to receive higher scores for their personal statement (3.21 vs. 2.22, scale 0--5, p \< 0.001).

We compared the program directors' subjective assessment of applicants' potential contribution to class characteristics. This area focused specifically on the perception of applicants' ability to lead both in the creation of a new residency program and in establishing a strong reputation for the program throughout the hospital. Again, year 1 applicants received higher scores compared to those applying for the second year class (4.64 vs. 3.34, scale 0--10, p \< 0.001) (Table [1](#Tab1){ref-type="table"}).

Finally, we evaluated the potential contribution of applicants' geographic ties to their decision to apply to the residency program. Of 588 total applicants over the 2 years, 67 (11.4%) had ties to the region, defined as their birthplace or attended undergraduate college/university in the state of Utah. The numbers of applicants in years 1 and 2 with geographic ties were similar (12.3% vs. 11.1%, p = 0.710).

Discussion {#Sec4}
==========

In this study, in order to better assess applicant quality and preparation for EM residency training, we present the first evaluation of subjective ratings of applicant characteristics in a new residency program, comparing applicants to our program prior to and with the use of ERAS. In doing so, we have attempted to evaluate areas of the application file that were previously difficult to quantify and evaluate during the application scoring process.

One previous study has evaluated the characteristics of applicants to an established emergency medicine residency program, comparing a year in which applicants used ERAS to a year in which they did not, looking at both objective and subjective applicant characteristics \[[@CR6]\]. Similar to what Houry and Shockley observed, our program's participation in ERAS significantly increased the number of applicants to our program in year 2. In contrast to their findings, however, we identified differences between the two groups of applicants in subjective characteristics between the ERAS and non-ERAS application years. This was likely due to the difference between our study and the Houry data, in that we also evaluated the effect of a new residency program on applicant characteristics.

These results may be useful and applicable for programs preparing to implement a new emergency medicine residency program. Such programs, if unable to use the convenient ERAS program for their first year of applicants, may be apprehensive as they enter the application process that first year, assuming that their applicant pool might not be as competitive as the following year's when more, possibly better qualified, candidates will be submitting applications through ERAS. Based on our study results, such programs can take some comfort in knowing that year 1 applicants to our program were not only statistically similar with year 2 applicants in the areas of research and volunteer service but, in fact, received statistically higher subjective scores for the remaining subjective components. Of particular interest, subjective scores for the dean's letter and letters of recommendation were found to be higher in year 1 applicants, a factor that has previously been studied and reported to correlate with performance as a first year EM resident \[[@CR7]--[@CR10]\].

Limitations {#Sec5}
===========

As a retrospective review of applicant files, this study carries with it several limitations. Errors in the applicants' files or missing data, while supposedly limited due to the attention typically placed on these applications by the applicants, could result in misrepresentation of data gathered. Additionally, this study was conducted at a single residency program, the University of Utah. Applicant interest in programs may vary based on geographical ties to a region and personal concerns, perhaps even more than interest in the quality or reputation of the program. Thus, these results may not apply to every new program, given the relative geographic isolation of Salt Lake City. We found that a number of applicants (11.4%) had geographic ties to the residency program and may have been influenced by this geographic consideration. New programs in close geographic proximity to more established residency programs may not have the advantage of appeal based primarily on geographic considerations. In terms of comparing the characteristics between the 2 years of applicants, however, we did not find a significant difference in numbers of applicants with geographic ties and feel that this consideration should not have affected the class characteristics relative to one another.

The use of program directors' subjective assessments presents the additional limitation and raises the question of external validity. We chose to use the program directors' assessments of applicants in order to get a sense of what program directors in a new residency program may expect in their perceptions of applicant pool characteristics. These assessments were completed in real-time as the program directors evaluated the applicants' files prior to inviting select applicants for interviews. In this sense, these results at least provide a guide for what new program directors may anticipate in the first 2 years of applicants to a residency program.

Conclusion {#Sec6}
==========

In a new emergency medicine residency program, applicants in the first year cycle, in which ERAS was not used, were statistically similar in research and volunteer service. While fewer in number compared to the second year of applicants, first year applicants received statistically higher scores for the written components of their applications---personal statement, dean's letter, and letters of recommendation---as well as for their potential contributions to class characteristics. These results may assist program directors in a new residency program in anticipating applicant pool characteristics for the first 2 years of a new EM residency program.
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